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Abstract

Parallel finite element code has been recently developed for the analysis of the incompressible Navier-Stokes equations using domain
decomposition method. Metis and MPI libraries are used for the domain partitioning of an unstructured mesh and the data
communication between sub-domains, respectively. For unsteady ~computation of the incompressible Navier-Stokes equations, 4-step
splitting method is combined with P1P1 finite element formulation. Smagorinsky and dynamic model are implemented for the
simulation of turbulent flows. For the validation performance-estimation of the developed parallel code, three-dimensional Laplace
equation has been solved. It has been found that the speed-up of 40 has been obtained from the present parallel code for the bench
mark problem. Lastly, the turbulent flows around the MIRA model and Tiburon mode! have been solved using 32 processors on IBM
SMP cluster and unstructured mesh. The computed drag coefficient agrees better with the existing experiment as the mesh resolution
of the region increases, where the variation of pressure is severe.
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Fig. 2 Unstructured mesh around the MIRA model
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Fig. 5 Velocity field around  the Tiburon model
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